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TITLE: Measurements of cosmic radioemission absorption 


during the solar eclipse on February 15, 1961 
PERIODICAL: Geomagnetizm 1 Aeronomlya, Ve2, Noel, 1962, 58-60 


TEXT: During the solar eclipse of February 15, 1961 observations 
of the cosmic padioemission were made in Yevpatoriya at the 
following frequencies: 25, 18.6 and 13 Mes, and in Gor'xiy at 
25 and 15 McSe Such measurements were omitted during previous 
eclipses. The purpose of the present measurements is %o discover 
at any decrease in the absorption of cosmic radioemission caused DY 
zg tho solar eclipse and to aifferentiate between the absorption of 
different layers. The apparatus used in both, Laces was identicale 
The receiving antennas consisted of six wave vibrators, The 
maximum dinectsondiapram vas pointed to the’ zenith, and the width 
at half power was 30°, The mensurements were conducted for 10-12 
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TITLE: Heat resistance of the welded joints of high-temperature pearlitic alloys 


SOURCE: Avtomaticheskaya svarka, 1c 5, 1966, 31-34 


TOPIC TAGS: high temperature steel, pearlitic steel, heat resistance, weld evaluation 
alloy composition/20KhH-L steel, 20KhMF-L steel, 15Khls0F-L steel, 15Kh2uF2FBS-L (P=3) 
steel, 15kh1L)FKR-L (P-1) steel 
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Nb steels (K, = 0.8-0.9); and ISKHMFER-L (P-1) Cr-Mo-V-Co-B steel (Ky ~ 0.6). The 
lower stress-rupture strength of the welded joints in the 2nd and 3rd groups may be 
explained as follows: their fracture in the near-weld zone is dua to the decrease in 
plasticity owing to prolonged high-temperature loading; thus, the | of walded joints 
also depends on the long-time plasticity of welded joints, in addition to ita depen- 
dence on chemical composition of the steel. It 18 shown that the oe ce 
strength of the welded joints of pearlitic high-temperature ateels! flay be related to 
their hardenability, 4.e. to the depth of penetration of martensitic or troosto- 
martensitic structure during the quenching of steel. The relative effect of the 
chemical composition (alloy elements) on hardenability of a steel may be evaluated 
according to the change in the stability of the supercooled austenite in the pearlitic 
and intermediate regions: the greatest effect on hardenability is exerted by B, - 
followed by Cr, Mo and other alloy elements. Thus, K, also depends on the hardenabil- 
ity of steels: it decreases with increasing hardenability, as illustrated by Fig. 1 
and the following formula, where hardenability of 15Kh14FKR steel is exprassed by its 
carbon equivalent (in 2): 
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YERUKHIMOVICH, A.M. a | | 
USSR/Medicine - Tuberculosis, Epidemiology Jul/Aug 47 
Medicine - Tuberculosis, Statistics 


oe 6. “Expaiteiices “Of: Field Work at Villages," WG, s, Ginzburg, A. M, Erukhimovich, 
ak Ukrainiai Tuberculosis Instktute(Director:”Prof B. M. Kimel'nitsakiy), Ukrainian 
Roeftgen Institute (Director: Ye. A. Bazlov)j 14 pp 


"Problemy Tuberkuleza" No 4 
An account of a field trip to the kolkhoz Krasnaya Agronomiya which is located close 
to Krasnopavlovka Lozovskiy region of Kharkov Oblast. There hns been a letge patient 


for thts kolkhoz and in 1946 there was an expedition to this area to determine the 
status of tuberculosis. “he article is a compilation of the data which was collected, 
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eee Roentgenologic-data on the ileo-cecal region in chronic appendicitis. 
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In a 33-year-old patient who surfered fron endarteri.tis 
obliterans, there were pains ia the right finger of oe 2 
leis voot. The thirc piolanx of the toe was iucrens 
in shze, hypereric, tenCer vacer palpation. Roent:; eeias 
rpm an absence of 2one stzucture was noted in the 
seased recion. By pathobhist loyical examination of one 
renovee. phalanx, a tunor was Ciscovered whic: consisec’ 
of small cells of ostcoclastic and ostcoblastice type, 
characceristic for gicnt-ccll tunors. 
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Interrelation between peptic nicer and chronic appendicitis fron 4 
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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1957, Nr6; p.12 (USSR) 


AUTHOR: Yerukhimovich, S.Z. 
LS 
TITLE: Automatic High-Voltage Testing Outfit 


(Avtomaticheskaya vyzokovol'tnaya ispytatel'naya ustanovka) 


PERIODICAL: Informatsionno-tekhnicheskiy sbornik, Ministerstvo elektrotekhnicheskoy 
pronyshlennosti SSSR, 1956, Nri0, pp-97-42 


ABSTRACT: Factory testing of most flexible cords, wires, and cables include keeping 
them, or their semiproducts, under a certain voltage for a specified tine 
period, then changing the voltage and keeping them up to the insulation 
breakdown. Most testing laboratories at cable plants use conventional h-v 
outfits for these tests with voltage changes and timing performed by a 
special worker. Deviations from the specified programs are not excluded 
with this system. In this connection, automation of tests seems interesting. 
Circuit diagrams are given, and an automatic h-v cable testing outfit is 
described. 


ASSOCIATION: Cable Industry Research Institute 
ne (Nauchno-issledovatel'skiy institut kabel'noy promysiilennosti ) 
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YERUKHIMOVICH, P.L., kand. tekhn nauk; MADATYAN, S.A., inzh.s 
>" RETKOVA, 0.D., red.; SHEVCHENKO, 1.N., tekhn, red, 
{Instructions on the techniques of prostressing rod, wiro, 
and strand reinforcement of reinforced~toncrete elements by 
electrothermal and electro-mechanical mothods]Instruktsiia 
po tekhnologii ,redvaritel'nogo napriazheniia sterzhnevoi, 
- provela 4 priadeyoi armatury zhelezobetontykh kon-~ 
struktsii elektrotermicheskim 1 elektromekhanicheskim spo- 
sobami, Moskva, Gosstroiiadat, 1962. 115 p. (MIRA 15:8) 


1, Akademiya stroitel'stva i arkhitektury SSSH, Institut be- 
tona i zhelezobetona, Perovo. 
(Concrete reinforcement) 
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ich, 8.42. 
AUTHOR: yerukhimov ’ 2 . Le 
TITLE: Substitutes for copper and lead in the cable indust 


ktrotekhnika i energetika, 
3 ferativnyy zhurnal, Ele 
ree aoa 1962, 12, abstract 2p 61. (Vestn. 
elektroprom-sti, no.8, 1961, 5-7): | 


indust? 
TEXT: puring the period 1959-1965 the dete oes y 
° juminium-core power ca a 
Fee eeactur ed. In 1965, 90% of all aoa y: co! 
luminium cores and up to half of the outpu Ae ted 
an i sheaths. Cables with aluminium cores an P y oe 
ner © (PVC) sheaths should comprise ko% of the outpu res 
Srila 6 1 - 35 kv insulated with PVC and polyethylene | Bias 
Scare nag d desirable to replace their lead sheathing a ere 7 
Bee ee insulated and PyC-sheathed Saeed epee ts at ote 
kV. 8 
ee oe aan Leanne rey and mainly plastic arr cueraa 
lnapemag 4 orf them will have aluminium cores. In 965 f 
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planned to replace copper cores by aluminium in 52,5% of power 

- cables and only 5% of them will have lead sheathing. All 
signalling and interlocking cables will be made with plastics 
sheathing. Electric wires for lighting and general installations 
in budldinga will have aluminium conductors, mainly insulated 
with rubber, PVC and ‘nairit'., work is proceading towards the 

; introduction of flexible aluminium-cored conductors for 
electrified transport and also similar conductors and cables fc~ 
electric welding. Because of their lightness, conductors will 
aluminium cores are also important for shipbuilding and aviaticn. 
Copper may be saved by using non-metallic cores instead of 
copper for high-voltage ignition wiring in all kinds of 
automobiles. This wiring with non-metallic cores has been 
developed and is in series production. A study is being made of 
the possibility of replacing copper screening ina number of 
conductors and cables by various kinds of non-metallic gereening 
materials. The cable works are manufacturing aluminium 
conductors jnsulated with enamel of vinyflex and ‘metalvyn‘ 
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(conductors grades [} 3BA~-1 (PEVA-1) and N3BA-2 (PEVA~2)) ana with 
Polyamideresol enamel ( M3SPA~1 (PELRA-1) and NIAP A-2 
(PELRA-2)), and also aluminium conductors with copper insulation 
type ANB (APBD), telephone or cable Paper types ANB (ApB) ang 
MABCA,(PABSD), and glass-fibre insulated type AMC I (apsp), 

The electrical properties of these conductors are not inferior te 
the corresponding copper grades and they have better heat- 


Substitutes for copper and lead ... 


been made with aluminium windings instead of copper, The Vilnius 
Electric Welding Equipment works is regularly producing welding 
transformers with aluminium windings, Recommendations are made 
concerning the introduction of grades and dimensions of 
aluminium winding conductors, 


[Abstractor's mote: Complete translation. 
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SEEBAKOV, Ye.S.; RUBTSOV, H.N., prof., doktor texhn. nauk, laureat 
Stalinskoy premii, red.; YERUKHIKOVIGH, TS.H., red.; ZUDAKH, 
I.M., tekhn. red. aaah ane wa 6, 


{Specialist in removable flask molding] Formovahchik po bes~ 

opochnoi formovke. Pod red. 4,W,Rubtsova. Moskva, Gos.i2d-vo 

obor.promyshl., 1946, 83 p. 7 (MIRA 12:9) 
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Theory of gas turbines for jet engines] Teori 

vykh turbin reaktivaykh dvigatelei, Izd.2., perer. i dop.s 
Noekvay Mashinostroenie, 1965. 310 p. (MIRA 18:6) 
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HOVIKOV, M.P.; SIVAY, A.V.; TROSHEV, A. 1.; YERUKHIMOVICH,. fS.K., 2U- 
DAKIN, 1.M., tekhnicheskiy redaktor. 


{Installation of airplane engines; toole] Montazh aviateionnykh 

dvigatelei; montashnye prisposobleniia. Moskva, Oborongiz, glavnaia 

redaktsiia aviateionnoi lit-ry, 1947. 267 p. (MIRA 8:2) 
(Airplanes--Engines ) 


TU TT IE Ss cI HT dial rail ia wiTi etal UTAF ey qr 
Tan EHIT ats yr Hall 


tH i ra Huet i iid aL 7 = 
en ae mea Me ire ick 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962910017-5" 


Bptlansiees FOR joceasbaraes 02/15/2008 CLA RDE SS: aetna aa cae 5 
B Bel iis & i HE 1c q We 5 iy aM 2 ai ia akkat 


~ Hen emce eA ORD RTCA T EH See 


ZUDAKIN, 1.M., tekhn.red. 


(Manufacturing cartridges for small arms] Proinvodstvo patronov 
atrelkovogo oruzhila. Moskva, Gos.isd-vo obor.promyshl.., 1947. 
414 p, (HINA 1421) 


1. Moskovskoye vyscheye tekhnicheskoye uchilishche in. Bausana 
(for Malov). 
(Cartridges) 
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YERUKHIMOVICH, YustesPIMENOV, Yu.V. (Moskva) 
Calculation of a specific intagral cortaining Bessei'a function. 
Zhure vyche Mate 1 mite flue 4 noe32596-599 My~Je '64, 
(MIRA 17:6) 


FR 


Toe AG a sO PUT TT TVS SED Ea 
pune teaiaei ee hats | eaiinity att 1a gl £8 THE 
Bt 


i HEATH 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962910017-5" 


Ww ETET SY id Te. TE 
TE EL RN RUT TV WN FTA 


"APPROVED FOR peamesiennah Lenten sista aa cma 5 
a Hey t] Ht e ! : 


AUTHOR : 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


— ERAS An 
et 


Yerukhingyicdendierdes. Member of she §C¥/108-13-10-11/13 
Society 


The Effect of Asymmetry in Badiolocation Units am 
Their Performance (Vliyaniyo acimmetrii v rudiopelengatere 
na yego rabotu) 


Radiotekhnika, 1958, Vol 15, Ur to, pp 64 ~ 75 (USSR) 


This is an investigation of the set~irregulerities 

and of the smearing of the minima in multi-tower 
radiolocation stations with spaced antennas, if amplitude 
and phase are asymmetrical. General rules governing 
these phenomena are presented and the diagrans are 
plotted specifying the variation of tne quantities 
mentioned, if one pair of entennas is asymnetrical, and 
for the radiolocation station as a whole. The kinds of 
irregularities which are the subject of this paver 

ere to a high degree decisive for the accurate 

operation of the radiolocation unit. Phase zsynmetry 

is much more detrimental with respect to the occurrence 
of great location errors than is amplitude asymmetry. 
This is true in particular for tne long-wave interval aston 
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The. Effect of Asymmetriy in dZadiclocation Units on BG /tcdet 2 ae tf t5 
i. Their Performance 


of the frequency range in rediolocation units with a 
great frequency overlap. The rules governing the modi- 
fication of location errors with the modulus and the 
rules governing the minima smearing of the radiation SS 
pattern are different with the two types of asymmetry: = 
If a small location error corresponds tc amplitude 
asymmetry, the acccmpanying smearing is relatively larve. 
For phase asymmetry conditions are inverted. In this 
paper a possibility is shown of compensating that part 
of the set irregularity curve by introducing a corresponding 
controllable artificial asymmetry into the circuit of 
the radiolocation unit. In stationary radiolocation units aa 
this method also permits to eliminate pert of the local ar 
i 
toy 


irregularities, There are 6 figures and 5 references, 
5 of which are Soviet. 


SUBHITTED : June 14, 1957 (initially) and April 21, 1956 ( after “g 
revision) 
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ASSOCIATION: Vsesoyuznoye nauchno--tekhnicheskoye obshchestvo radioteknniki 


i elektrosvyazi im, A,S, Popova (All-Union Scientific and 


Technical Society of Radio ard Commnications Boginecring 
im, A.S. Popov: ) 7 
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AUTHOR: Yerukhinovich, Yu. A-, Member of the Society 


abantiiaik dates 


TITLE: Some Problems Concerning the Radio Bearing of Interfering 
Radio Waves? 


PERIODICAL: Radiotekhnike, 1960, Vol. 15, No. 6, pp. 62-66 


TEXT: . Contrary to Ref. 1, the author of the present article did not 
utilize the concept of a beam of rays for the incoming wave, but studied 
the radio bearing of interfering radio waves°directly with special ee 
regard to the specific features of the radio bearing of two interfering 
beams. Here, automatic two-channel direction finders of the amplitude type 
with direct reading on the screen are examined. These may be multiple- 
tower systems with spaced or crossed-coil antennas. It is assumed that 

the direction finder does not react to the horizontally polarized 
component of the wave field. First, the author studies initial relations, 
for which purpose he treats the case in which two coherent radio waves 
with different parameters are received by the direction finder. He 
utilizes results published by him in a preceding peper. Next, he examines 
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Some Problems Concerning the Radio Bearing 3/108 60/615/06/05/556 
of Interfering Radio Waves BO07/BO14 


, 


“the rules governing the radio bearing of beama with constant or slowly 
varying parameters. Figs. 1 and 2 show a typical picture of the specific 
features of radio bearing for 4, = 10° (difference of the deviation of 


the angles of incidence of the two beams from the arc of the major circle 
drawn between the points of emission and reception). An analysis of the 
formulas and figures of this article shows that considerable errors are 
observed both with maximum ellipticity and with a mininum of the major 
axis of the ellipse. Next, the author investigates the radio bearing of 
two stations with almost equal frequencies. On the yvadio bearing of such 
transmitters operating at the same time, an image in the form of a 
parallelogram appears on the screen of the tube of the tno-channel 
direction finder. A theoretical explanation of this phenomenon is given, 
and an exact mathematical solution of this problem is offered in the 
appendix. It is shown that the difference between the frequencies of two 
atations, which cause this "parallelogram", follow the condition (5). 

On the other hand, inequality (6) must be satisfied in order that no rf 
"parallelogram" occurs. Otherwise the signals of two stations are received bea 
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Some Problems Concerning the Radio Bearing 
BO07/BO14 


of Interfering Radio Waves 


one source. Summing up! 1) Interference of two beams 
oa tations as two beams from 
en one source, to 4 "parallelogran"; ana to “measuring of angles in sets" 
(krugovoy priyem) 2) The main factor of the occurrence of interference 
errors are the lateral deviations of radio waves fron the arc of the 
major circle. 3) The nature of the errors under consideration is such 


that they cannot be comp The number of 
erroneous readings and heavy errors in radio bearing can pe reduced by 


an exact analysis of the nature of the radio-bearing image. 4) On the 
strength of the in accordance with 


Ref. 2, the heavy errors in radio pearing within the "dead" zone of the 
transmitter and in the neighborhood ar@ mainly due to lateral deviations 
of radio waves. There are 4 figures and 3 references! 2 Soviet and 


41 German. 


Av 


SUBMITTED: November 3, 1958 
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A055/A1 

F,13006 55/4133 

AUTHOR: Yerukhimovich, Yu. A. 

TITLE: Calculation of non-linear distortions in waveguide transmission 
lines 


PERIODICAL: Elektrosvyaz', no. 9, 1961, 19-27 


TEXT: This article is a further development of Lewin's works and, in 
particular, of Lewin's article (Ref. 1: "The Multiple Refleations in the Long 
Feeders", Wireless Eng., 1952, v. 29, No. 346). Lewin gave, indeed, an ap- 
proximate solution of the problem of long feeders in the case of a large num- 
ber of discontinuities M. In the present article, the author gives a precise 
solution of the same problem for any value of number M, within the limits of 
applicability of the used method. The works of Lewin are taken to be known, 
and various expressions, formulee and designations used by him are currently 
resorted to in the present article. Like Lewin, the author assumes that thee 
are, in the waveguide (feeder), i equidistant discontinuities, their reflec- 
tion factor being the same. The article consists of two parts or chapters: 
1) - Calculation of harmonic interferences in waveguide lines for any number 
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of discontinuities: Taking as starting point Lewin's formula for the inter- 

: ference-power P, corresponding to the q-th harmonic of the frequency w,, the 

ees author finds that the sums included in this formula can be calculated with 
ee precision for any value of M. After a comprehensive mathematical analysis, 
he derives, therefore, a new and more developed formula for Py. 2) - Noises “i 
due to non-linear transitions: After another comprehensive mathematical cal- ea 
culation, the aythor derives a general formula giving the level of the re- 
lative power (Gf) of non-linear-transition noises for the maximum frequency of 
the multichannel signal. As a numerical example, he uses this formule for 
the calculation of the level of non-linear-transition noises in the case of a 
waveguide transmission line in a typical radio-relay systen. In conclusion, ets 
the author states that the results obtained by him allow to widen the possi- rani 
bilities offered by Lewin's method and to analyse sectionalized transmission Ho 
lines containing any number of sections. He also states that the existing 
recommendations concerning the calculation of noises due to non-linear tran- 
sitions necessitate corrections (Marko - Ref. 4: Die Berechnung der Klirrfak- 

toren und des Klirrgeraeusches fuer die verschiedenen Verzerrungsarten bei 
Vielkanal-Richtfunksystemen mit Frequenzmodulation. "NTZ", Sept. 1957, B. 10, 
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). There are 6 figures and 5 references, 3 Soviet-bloc and eae aa 
ee The English-language reference is: Lewin. The arias reflec 
= the long feeders. “Wireless Eng.", 1952, v- 29, no. 34 


SUBMITTED: September 27, 1960 
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Consideration of nonlinear distortions in wave pulide transni: nt rion 
lines. Elektrosviaz’ 15 no.4:19-27 Ap ‘él. (KIRA 2 1etG) 
(Wave guides) 
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Solution of a problen of the diffraction of a plans electromagnetic 
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1. Deystvitel'nyy chlen Nauchno-tekhnicheskogo obshchestva 
radiotekhniki 1 elektrosvyazi imeni A.S, Popova, 
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1. Upravleniye sel'skogo stroitel'stva Glavsrednevolzhskstroya, 
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EB; Chemical Temperature Indicator 
temperatury ) ora (Khimichenkiye indikatory 


PERIODICAL: Izvestiya y 
ysshikh uchebnykh zavedeniy. Khimiya i khi 
=] . 1 2ske. eee 
tekhnologiya, 1958, Nr 5, pp 154-158 (UssR) | : re 


ABSTRACT: A simple and rapid measuring of the temperature of the surfese 


occur. As ig known, for this 
purpose so-called heat-varyin 
colors can be used. Although such a temperature Sees 5 


it is accurate enough if the variation of the color 
mo aaa and the temperature of the (oe le 
cease ar std determined. In vases whore other methods can- 
foie ie chemical temperature indicators may become ir- 
BOLcuaa: re e task of the present Paper was 1) to synthes:i :. 
ae dperiias se variation in color of which with temperature is 

care 473 : y ; e@ 2) to determine the temperature of their variati:: [alee 
ot colors; 3) to devise a method of applying these compounds as : 
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temperature indicators from 50 to 500° in industry. Two ap- 
paratus for the determination of the variation in color were 
designed: a) for an informative, and ») for an accurate de~ 
termination (Fig p 155). The scale of the apparatus b was 
checked by means of compounds the temperature dependent 
variation of color of which may be found in literature. The 
results of these determinations are given in table 1. The 
authors decided to regard that temperature as the temperature 
of the variation in color at which the vari- 
ation of color takes place abruptly, 
i. e. within 1~2 seconds. By means of paraffin a color pencil 
was produced from a corresponding color (additions of animal 
or synthetic fat, wax or ceresin as well as cf fillers are 
recommended). With this pencil a line was drawn, or a point, 
on the surface of the test apparatus. The surface temperature 
was fixed by means of a millivoltmeter; the period during which 
the variation in color took place was measured by means of a 
stop-watch. Table 2 shows the variation in color of some con- 
pounds, From table 2 the dependence of the duration of the de~ 
composition of some salts upon the temperature at which a 
variation of color occurs may be clearly seen. Based on thig 
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Chemical Temperature Indicators 
also the errors may te classified which usually occur in th: 

temperature determination of the heated surface by means of 
heat-varying colors. The temperatures of tne color variation 
of many compounds were determined (Teble 3) by the method 
mentioned. In this way a set of color pencils for temperatures 
of from 35 to 450° was arranged. As the fat additions, as well 
as the fillers, somehow displace the temperature of the color 
variation of the pencils, this temperature {3 to be determinei 
by this method in each single case. On the paper cover of tne 
pencil there are to be indicated the temperature as well as the 
type of color variation. There are 1. figure, 3 tables, and 
4 Soviet references. 
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1. Infektsionnaya bol'nitsa imeni 3.P.Botkina. 
(Chicken-pox) (Ultraviolet rays--Therapentic use) 
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[The technology of bituminous roofing materials] Tekhnologiia bituminoz— 
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1. Iz Leningradskogo instituta imeni Pastera, sanitarno-epidemiologi- 
cheskoy stantsii Dzerzhinskogo rayona 1 Bol'nitedy. imeni Botkina, 
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AUTHORS: Yefimov, Ye. Ae ; Yerusalimohik, I. Ge 
CTT eae) 
TITLE: An Investigation of the Kintics of the Anodic Dissolution of 
Germanium (Issledovaniya kinetiki anodnogo rastvoreniya ger- 


maniya 


PERIODICAL: (acne Fizicheskoy Khimii, 1958, Vol. 32, Nr 2, ppe 413-417 
USSR 


ABSTRACT: According to the method of polarization curves and potential 
over time curves the kinetics in the anodic dissolution of 
germanium in dependence on its type of conductivity -elec- 
tron- and hole conductivity - was investigated, It is shown 
that with current densities of more than 3,10" A/cm the 
process of anodic dissolution of n-germanium is greatly dif- 
ferent from that of p-germanium. It is assumed that the kine- 
tics of the anodic dissolution of gernanium is limited by 
the diffusion velocity of the positive charge carriers- the 
holes from the depth of the semiconductor to its surface. 

Card 1/2 It is showm that with current densities of 0,15 Afen the 
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76-32-2-26/38 
An Investigation of the Kinetics of the Anodic Dissolution of Germanium 


cess investigated here, Summarizing it is stated that an 
investigation of the electrochemical reaction of germaniun 
without taking into account the type of conductivity and the 
electric parameters can not furnish a correct Picture of the 
processes investigated. There are 4 figures, and 5 references, 
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AUTHORS: Yefinov, Ye. A., Yerusalimchik, I. ¢. 76-32-5-24/47 
es OR os, * 
TITLE: The Effect of the Electrophysical Properties of Germaniun on 


the Process of Its Anodic Dissol 
fizicheskikh svoystv germani 
rastvoreniya) 


ution (Vliyaniye elektro- 
ya na protsess yego anodnogo 


PERIODICAL: Gan: fizicheskoy khimii, 1958, Vol. 2, Ur 5, pp. 1103-1106 
USSR) 


ABSTRACT; Since the kinetics of the Process depends on the diffusion of 


the hcles to the surface of the semiconductor it is to be ex- 
pected thet the magnitude of the specific resistance of 
germanium and the diffusion length also exert an influence 

on the course of the anodic process, so that in the present 
work this ig investigated with respect to p- and n-types of 
germaniun. Polasization curves were vlotted by me 


already described plant and method, in which case it wags 
resistance 
of the n-type of the germanium that an essential decrease of 


effect is essentially smaller and has a reverse character. In 
Card 1/2 the case of hirher apecifin resistance the difference batwoen 
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The Effect of the Electrophysical Properties of Gernaniun 76-32-5-24/47 
/¢n the Process of its Anodic Dissolution 


the influence of the temperature on the shape of the anode 
polarization curves. From the experimental results on the in- 


- ecual current densities, which is in agreement with the obtained 
experimental data. There are 4 figures and 2 references, 2 of 
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A Study of the uytvégen overvoltage on Germanium (Issledovaniye |& i. 
perenapryazheniya vodoroda na germanii ace 


Zhurnal fizicheskoy khimii, 1958, Vol 32, lr 9, 


t 


pp 1967 - 1970 (USSR) 


The authors investigated the deposition of hydrogen 
on germanium from a 0,1 N solution of HCl at 20°. The 
polarization curves for current densities between 107 


and 107! A/em® were drawn (Figs 1-4). In addition to the 
pure hydrochloric acid solution (polarivation curves 

in figure 1) the authors employed hydrochloric acid 
golutions with the following compounds added: sodiun 
citrate (polarization curve in figure 2)3 tetraethyl 
ammonium iodide (polarization curve in figure 3); and 
octyl alcohol (polarization curve in figure 4). The 
autnors found that the overvoltage of hydrogen on 
germanium is high, lying between -0,5 and -1,2 eg and 4 a 
that at current densities of 1077 to 407? and 107% to 10 oI 
the overvoltage follows the equations: y= 0,97 4 O12 Je: 5 Pha 
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A Study of the Hydrogen Overvoltage on Gernmaniun 


‘and h= 1,33 + 0,12 1g I (I is the current density in 
amperes per quarter centimeter). The kind of conductivity 
of the germanium cathode has no influence on the de- 
position of the hydrogen (Fig 1). All results show that 
the electro-chenmical deposition of hydrogen on gernanium 
takes place according to a mechanigom of delayed discharge; 
this conclusion agrees completely with the theory of 
A.N.Frumkin (Ref 5). There are 4 figures and 10 references, 
- 8 of which are Soviet. 
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, 5(4) OV /20-122=4-26,'57 
AUTHORS; © Yefizov, Ye. Aw, Yerusalimehik, I. &. 
i, 
TITLE: A Germanium Electrode With a po-n-Transition 


(Germaniyevyy elektrod g p-n-perekhodom) 


PERIODICAL: ee Akademii nauk SSSR, 1958, Vol 122, tir 4, pp 632-034 
(USSR 


ABSTRACT: According to the results of some TvTevious papers (Refs 1, 2).5 
the anodic dissolution of eermani m depends on the concentra- 
tion of the holes on the surface of the seniconductor. It was 
interesting, therefore, to investigate the behavior of a ger- 
manium electrode with a p-n-transition.’By neans of such a 
transition, holes could he injected and a region of a reduced 
content of carriers could be formed. The experiments describ- 
ed in this paper were carried out on a plate of germanium 
of the electron conductivity type (specific resistance 20 Ohm. cia, 
diffusion length 1 mm). The initial thickness of the plate 
was 250 ». the carrying out of the experiments is digcuaged 
in a few lines. A diagram gives the polurization curves for 
the anodic dissolution of germanium found for the current 

Card 1/3 density interval 
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A Germanium Electrode With a p-n-Transition SOV/20-122-4-26,/ 


107° 40 A/on*, The gsoond dhaqeam ¢iwia sis vaetarion 
of the potential of the germanium anode if the positive role 
: of the current source is connected with an Ohmic ring contact, 
a and if the external circuit of the pet-tranedtion is dis- 
"Ss connected. It is expected that the injection of the holes 
; into the germanium will diminish the polarization of the elec- 
trode reaction. In thin germanium plates (for current dengities 


I> 107? A/om*) the anodic dissolution proceeds with a higher 
polarization than in thick germanium plates. An increase of 


the return displacenent Cree nay extend the region of the 


Space charge to such an extent that it reaches the germanium 
surface which is in contact with the electrolyte. In order to 
investigate the behavior of the electrode under such condi- 
tions, the authors measured its potential and its capacity 
for a frequency of 5000 cycles and for various return dis- 


nlacenents on the p-n-tra tion. If u increases to 
I g he p-n nsi retuned 


15 - 20 V, the capacity of the electrode decreases sharply. 
Nowever, the potential of the electrode does not vary up to 


Metin = 15 - 20 V, and it grows slowly above this value, 


If the space charge reaches the surface of the germanium plate, 
Card 2/3 the selfdissolution of gernanium becomes slower beceuse of a 
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lack of holes, and the potential of the electrode becones 


higher. There are 2 figures and 3 references, 1 of which is 
Soviet. 


PRESENTED; May 23, 1958, by A. N. Frumkin, Acadenician 


SUBMITTED: May 21, 1958 
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AUTHORS; Yefimov, Ye. fey Yerusalinchik, I. 3... 
TITLE: An Investigation of the Capacity of the Gernanium Electrede 


(Issledovaniye yemkesti gernaniyevogo eleltroda) 


PERIODICAL: Zhurnal figzicheskoy khimii, 1953, Yol 33, Ur 2, 
pp 441 - 446 (USSR) 


ADSTRACT; The method of curves of differential cavacity makes 
possible a determination of the zero point of the electrode 
metal agwellas siving information on the condition of the 
electrode surface. The single paper which reports a 
measurement of the capacity of the germanium electrode is 
that of Bohnenkeap and Engel (Bonenkamp)(Ref 1). In the 
present paper the neasurenent was carried out according 
to the method described by M. A. Proskurnin and 4. U. 

Frumkin (Ref 2), A GSNCh-99I generator,  bridze connection 
constructed on the wasis of the universal RYT brid- 7@, and 

; a LY-9-2 lamp voltometer were used. The anodic meaagurengents 

ae took place in a nitrogen atmosphere and the exthodic in 

aes hyérogen atmosphere. Before each enrve determination the 

Card 1f3 electrode was polished and cleaned in SR- 4 mordant. According 
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to the eguetion of R. i. Vasenin (Hef 4) the zero charge 

for gernanium is 0.34 volt and according to the calculation 
data of Ye. A. Ukshe and A. I. Levin (Ref 5) it is 

0.63 (-0.47) volt. In the work reported here the measurenents 
were carried out in 0.1 n hydrochloric neid at frequencies 

of 60, 200 and 1000 hertz. The C-Weurves for gernanium of 
p-type (Figs 1,2) and for monocrysials of germanium of the 
electron type (n-type) show a sharp minimun at 0.6 volt. This 
value is clone to that of (Ref 5) but much lower then that 
calculsted from the equation of Vasenin. Curves were plotted 
for the differential capacity for germaniun of the p and 
n-types at current densities of about 1075 - 1071 ampere/en 
in 0.1 n hydrochloric acid and at frequencies of 200, 1000, 
and 5000 hertz (Figs 3-5). These curves showed several differ- 
ences in that there was a dependence shown upon the type 

(n- or p-) and upon the size of the specific resistance of 

the Ge. A polarization at potentiels somewhat above 0.5 volt 
led to the fornition of spota (yellow-brown salor) on tha 
gernanium anode, which wad attributed to the formation of a 
phase oxide of the type GeO. There are 6 figures and 7 refer- 
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AUTHORS: Yefimov, Ye. A., Yerusalimchik, I. G. S07 /20-124-3- 23/67 
TITLE: The Investigation of Electrode Reactions on a Silicon Cathode 


XN 


(Issledovaniye elektrodnykh reaktsiy na kremniyevom katode) 


PERIODICAL: pee seas Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 609.612 
USSR 


ABSTRACT: By employing the method of polarization measurement the authors 
investigated the electronic separation of hydrogen and the 
reduction of potassium ferricyanide on monocrystalline siiicen 
of the p- and n-type orientated in the direction *°1. These 
investigations were carried out at current densities of from 


| 

1075 to 107! o/om? at t = 20°, The mathod of experinental al 
investigation has already been described (Ref 6). The ohmic ae 
contacts with silicon were esteblished by the electrolytic eo 
application of rhodium, By a previous treatmen* of silicon bie: | 
boiling KOH (5~-10%) the same results were obtained. A hydroger. 
electrode was used in the acid solutions for purposes of 
comparison, and in basic solutions a saturated calomel 
half-element wes used for the same purpose. A diagram shows the 

Card 1/3 dependence of the overpressure of hydrogen on the logarithm of 
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current density in 2n H,50, on silicon of the p- and r-type 


with different specific resistance and with a life of the 
unreal current carriers of 30-40 wesec. All curves in the 


interval of current densities of 10°75 to 1074 afem® are 
practically in agreement and have a soefficient of inclination 
of t = 0.18. However, at higher currant densities this agreement 
ceases. For tn KOH the eurvas aze of uimllar sharactar. All 
curves shown in the diagrams were determined with the 
electrolyzer completely darkened. The course taken by the 

curves of hydrogen overpressure for gilicon differs considerably 
from the analogous curves for germanium. According to the 
authors opinion, the difference in the course taken by the 
curves of hydrogen on silicon of the p- and n-type in 2n H,S0, 


is due to the ohmic voltage drop in the impoverished layer of 
the semiconductor. For the purpose of confirming this assumpt ior. 
the authors determined the differential capacity of the silico: 
electrode at a frequency of 200 cycles. The greatest ohnic 
voltage drop must occur with gilicon of the p-typ2. The aecrease 
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of hydrogen overpressure on p-type silicon at 100-200 ny 
under the effect of light tends to show that certain 
difficulties exist in connection with conveying the supply of 
electrons from the interior of the semiconductor to its surface 


This ie, however, not the only reason for hydrogen overpressur:, 


According to the experiments Carried out by the authors the 

influence of the semiconductor properties of the cathode upon 
ne the kinetics of electrochemical reactions menifests itseif in 
: a different manner in the cese of different reactions. The more 
electrochemical polarization of the reaction on the cathode 
decreases, the more distinctly will the influence exercised 
by the semiconductor properties of the electrode material 
manifest themselves. There are 4 figures end 6 references, 
2 of which are Soviet. 


PRESENTED: September 11, 1958, by A. N. Frumkin, Academician 


SUBMITTED: September 10, 1958 


ec bes Greece ae eae rent jenataniriltd pice deh a ee 

7 TERS ee at | aL ay HE TT a at But E 

AUT ETHER BEATE ETE EE 
i Hla SHH 988 NEL UTES 


Cite 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962910017-5" 


Peddie FOR RETEASE: Det tol 200 Peach elise adder ctae dicate at 
athe He PALE az + Elita BERETA ee AS] Fs tl 3 VUE PE: 


' -  §(4) 807/20~128-1-33/58 
AUTHORS : Yefimov, Ye. A-, Yerusalinchik, I. G: 
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TITLE: On Partioular Features of Rlactrolytic Oxidation Reactions 


on a Germanium Anode 


PERIODICAL: taeaay: Akademii nauk SSSR, 1959, Vol 128, Nr 1, pp 124-126 
USSR 


ABSTRACT: It is an established fact that the kinetics of the anodic 
dissolution of n-gercmanium 4s limited by the diffusion of the 
holes from the interior of the semiconductor to the surface 
(Refs 1-5). A similar influence of the semiconductor proper- 

aie ties was therefore to be expected also for other anodic re- 
ae actions. The electrolytic oxidation of bivalent vanadium 
Pas on a rotating n-germanium anode, however, showed (Ref 6) 
that the V°t-iong are oxidised without any restriction in 
that potential ranga in which the dissolution rate of ger- 
manium is limited because of the lack of holes. The question 
: was therefore investigated as to whether in this case a 
hie specific behavior of vanadium ions is concerned, or whether 
this phenomenon ocours also with other oxidations. An inves- 
tigation was carried out of the oxidation of the oxalate anions 
Card 1/4 and of iodine. Figure 1 shows the dependence of the potential 
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On Particular Features of Electrolytic Oxidation Reactions an + 

Anode 
(referred to normal hydrogen electrode) on the current dansity 
of an n~ and p-germanium anode with a specific resistivity 
of 1.5 ohm-cm and a diffusion length of 0.4 . 0.5 mm. The 
introduction of potassium oxalate into the solutions decreases 
the potential of n-germanium. This phenomenon is particular- 
ly marked in the case of high current densities at which, 
for the anodic dissolution of the n-Ge the limiting current 
of the diffusion of the holes occurs. By the addition of 
the oxalate ion this limiting current vanishes. The oxida- 
tion of the oxalate, which occurs simultanesualy with the 
dissolution of the Ge, increases the latter within the peten- 
tial range, in which i+ is otherwise limited by diffusion 
of the holes to the surface of the semiconductor. The in- 
pression is conveyed that the anodia oxidation of 
C50," increases the concentration of the holes on the surface 
and thus facilitates dissolution. This is explained by the 
authors by the fact that the oxidation of the oxalate ion 
ia not due to the holes but to the penetration of electrons 
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On Particular Features of HBlectrolytic Oxidation Reactions on a Germanius 


into the Ge-anode. In the case of p-Ge the lowering of the 
potential by oxidation of the oxalate ion occurs only at low 
current densities. If current densities are higher, an anodic 
dissolution of Ge, which is not influenos by the presence 
of the C 2037 occurs. In a similar manner the oxidation of 


KJ (Fig 2) develops. Here a further process is added, which 
accelerates the anodic dissOlution of Ga, viz. the reduction 
of J on the anode by the capture of eleatrons from the 
valence zone. This reduction could also be visually confirmed 
because the discoloring of the solution, which is character- 
istic of iodine, did not occur. Iodine in this case probably 
plays the part of a current carrier and promotes the exchange 
of electrons between the valence zone and the zone of ccn- 
ductivity. Herefrom the authors draw the folloning conelu- 


sions: Only the reaction of the anodic dissolution of Germaniun, 


which is connected with the destruction of the crystal lattica, 
is limited by the diffusion of the holes to the surfaca. 
Other oxidation reactions develop without the assistance of 
the holes, but by the penetration of electrons into the anode. 
There are 2 figures and 8 references, 4 of which are Soviet. 
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AUTHORS: ' Yefimov, Ye. A. and Yerugalimchik, I. G-, Moscow 


cnn rns a, 


TITLE: Hydrogen Evolution on 4@ Germanium Cathode 


PERIODICAL: Zhurnal fizicheskoy khimii, 4960, Vol. 34, No. 12, 
pp. 2804-2807 


TEXT: In contrast to the results obtained by W. Brattain and C. Garrett 
(Ref. 1) the authors found no difference in the course of the polarization 
curves (4 -logl) which were taken on p- and n-type germanium at current 
densities of 1079 to 107! a/om? after previous long-lasting polarization 
(Ref. 2). The authors attempted to study the reasons of the absence of 

a distinct electron diffusion boundary current on the polarization curves. 
The curves potential - aourrent were taken by a quick method which permitted 
the polarization measurements to be made at a low hydrogen overvoltage. In 
the experiments the voltege was applied to the electrolyzer by a special 
generator of sawtooth pulees which allowed the voltage supply to be 
changed from 30 to 4074 sec. The potential of the germaniun electrode 

was measured in 0.1 N HCl at current densities of 1072 to 3.1072 a/enm 
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Hydrogen Evolution on a Germanium Cathode 5/076 So) 004/012 /OUE/SET 
BO260/B067 


and 20° as referred to a hydrogen electrode in the seme solution (Fig. 1). 
Curve 1 corresponds to n-type germanium and curve 2 to p~type germaniun. 
The curves were taken within three seconds. At a potential more negative 
than 0.6 v the curvgs 4, - I for n- and p-type germaniun cathodes diverge. 
At I= 3.1072 a/om* the polarization of the »-type germanium electrode 
inoreases by 0.3 v compared to that of n-type germanium. When measuring 
the potential after preceding cathodic polarization of the electrode to 

a constant potential no deviation was found between the uurves of petype 
and n-type germanium. The difference in the kinetios of tha eleotrolytic 
evolution of hydrogen on p- and n-type corner ua bovomes manifest only at 
current densities exceeding 3.10” a/om and in a very stort initial 
range. This phenomenon is connected with the bending of the energy zones 
on the semiconductor surface during adsorption and the entrance of the 
hydrogen atoms into the crystal lattice. Fig. 2 shows the » - I curves for 


a solution of 0.1 N HCl + 0.1 N (NH) 58,0, which were taken within three 


seconds on n-(curve 1) and p-(curve 2) type germaniun, whereas curve 3 
corresponds to the hydrogen evolution in,0.1 N HCl on n-type germanium. 
At current densities exceeding 107! a/cm* the potential of the p- and 
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n-type germanium electrode rose strongly and anomalously (Fig. 3). This 
was not the case in degenerate semiconductors because of their ohmic fall 
of potential in the impoverished layer on the germanium surface and in 
the semiconductor mass, The electron diffusion from the mass of p-type 
germanium to its surface reduces the rate of electrochemical reaction 
neither in hydrogen evolution nor in the reduction of the persulfata icn. 
There are 3 figures and & references: 3 Sovlel, 5 US, and @ British. 
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- AUTHORS: Yefimov, Ye. A. and Yarusalimchik, I. G. (Moscow) 


TITLE: Anodic dissolution of silicon in iyarottueric acid 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 2, 1961, 384-386 


TEXT: The process of anodic dissolution of p-type and n-type silicon with (| 
specific resistance of about 10Qom in 2.5 N hydrofluoric acid at 20°C has 
been studied. The investigation is of practical interest for the electro- 
ne chemical etching of silicon. The silicon samples tested were toward (111); 
ae the minority carriers have an average lifetime of 30-40 psec. Polarization 
and differential capacity were measured referred tc a saturated calomel 
electrode; the potential-versus-time curves were measured with an JHO-1 
(ENO-1) oscilloscope. The method has been described by the authors in a pre- 
vious paper on the dissolution of germanium (Zh. fiz. khinii, 33, 441, 1959). 
Fig. 1 ByORe the potentser for anodic dissolution at current densities bet- 
ween 1079 and 107 A/cm. n-type silicon shows 4 clearly marked limiting 
current which is still increased by adding potassium ferricyanide to the 
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golution. For p-type silicon, however, ¥ is a linear function of log I 


5 It follows therefrom that the dissolving process 


petween 10°° and §+10"". 
ig determined by the number of holes at the silicon-electrolyte interface. 


The dissolution causes the formation of an oxide layer which is dark on 
p-type silicon and dissolves hardly in concentrated hydrofluoric acid, but 
with vigorous evolution of hydrogen in cold potassium hydroxide. The ox- 
ide layer on n-type silicon ig much thinner and reacts herdly with potassium 
hydroxide, but is dissolved in concentrated hydrofluoric acid. Apparently, 
the oxide layer on p-type silicon consists mainly of bivalent, and that on 
n-type silicon of tetravalent silicon compounds. Differential capacity was 
measured at 200, 1000, and 10,000 cps. (Figs. 2 and 3); the curves corre~ 
spond to those for germanium, but the capacity is lower. For p-type silicon 
it ig about one order of magnitude higher than for n-type gilicons this is 
due to the fact that h the latter the impoverished carrier band is broader. The chenge 
of the electrode potential after reversing from cathode to anode direction 
ig shown in Fig. 4. Conclusions: The first stage of anodic dissolution is 
the electrochemical oxidation of the electrode surface; then, the hydro- 
fluosilicic compounds formed on the surface enter the solution; this process 
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tas however, limited by the number of holes at the semiconductor-electrolyte 
thterface. If there is an inaufficient number of holes (as in the case of 
-tetype silicon), the dissolution of the silicon oxide compounds formed on the 
-gurface is rendered difficult and electrochemical oxidation of the electrode 
-durface continues unimpeded. Probably, this is the reason why tetravalent 
and bivalent silicon compounds are formed on n-type and p-type silicon, 
respectively. There are 4 figures and 5 references: 1 Soviet-bloc and 
4 non-Soviet-bloc. The references to the three English-language publications 
read as follows: Uhlir, Bell System Techn. J., 259 333, 1956; Turner, 
J. Electrochem. Soc., 105, 402, 1958, Flynn, J. Electrochem. Soc., 105; 715; 
1958. 

SUBMITTED: June 10, 1959 


“Legend to Fig. 1: Anode polarization in the dissolution of silicon: 

(1) n-type silicon in 2.5 N HF; (2) p-type silicon in 2.5 N HF; (3) n-type 
silicon in 2.5 N HF + 0.05 N KzFe(CN)g. 

‘Legend to Fig. 2: “Differential capacity for p-type silicon: (1) 200 eps; 
'(2) 1000 eps; (3) 10000 cps. 

Legend to Fig. 3: Differential capacity for n-type silicon: (1) 200 cps; 
Gara 3/5 (2) 10003 (3) 10,000 eps. 
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!Pegend.to sia. az: ‘Electrode eotentiade: toe: the 
reversal of ssa tak direction: (1) p-type = 

‘ silicon, I = 10 A/em? ; (2) p-type aaeceeae hy 
;I = 20107 a Afon 3 (3) p-type silicon, | 
/I m= 5°10 cS A/en® 3 (4) n-type silicon, 

or Doe 1074 sfon (5) n-type ailicon, 

‘Ie 21074 A/ony (6) n-type silicon 
“Te 510° 4 a /en*. 
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AUTHORS: Yefimov, Ye. Ao, Yerusalimchik, I. G, 
TITLEs On the Particular Features of the Electrochemical Dissolu- 


tion of n-Type Silicon 4\ 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 150, Br 2, 
pp 353 = 355 (USSR) 


ABSTRACT This paper is an experimental confirmation of the assump- 
tion made by J. Flynn (Ref 4), according to which, un- 
like what is the case with germanium, mainly the holes 


=e are used up in the electrochemical dissolution of Si which 
cs are formed in the space charge layer on the boundary between 
i semiconductor and electrolyte, and where only an insigni » 


ficant number of holes is formed by generation within the 
semiconductor. The method employed is described in refer- 
ence 3. The experiments were made by means of an n-silicon 
lamella (resistivity about 3 ohm.cm). On one side of the 
lamella a p-n junction with an area of 0.03 cm* was pro- 
duced by melting aluminum, and on the same side an ohmic 
contact was connected. The lamella was insulated by means 
Card 1/3 of silicon-varnish and paraffin with the exception of the yo 
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place opposite the p-n junction. The thickness of the 
n-Si layer between the boundary of the peregion and the 
electrolyte waa 20-25) The experiments were made at 
209 in 25n HF. Figure 1 shows the polarization curves of 
the anodic dissolution of Si in the interval of current 
densities from 107° to 5.1074 a/cm®, Curve 1 was obtained 
ns with an open circuit of the p-n junction and connecticn 
of the positive pole of the current source to the ohmic 
contact. Curve 2 was obtained by connection of a back bias 
of 100 v to the p-n junction, Both curves are in fuli 
agreement. For ccemparison, curves are introduced; which 
were obtained with ordinary Si-electrodes with a specific 
resistance of 3 ohm.cm and 10 okn.cm. The change in elec- 
trode thickness in the case of the same specific resistanca 
exerts no influence on the anodic diasolution of $i, which 
ia in contradiction to the results obtained with germaniuao 
: (Ref 3), Thus it has been proven that the holes necessary 
wi for the anodic dissolution of S41 are essentiully formed 
Card 2/3 within the region of the space charge on the boundary 
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between semiconductor and electrolyte; tut no 

the semiconductor. A further confirmation of this opinion 
was provided by the experiments made with reduced 


(6,047) and oxidizing (K 3Fe(CN) ¢)- ~additiona 40 the elec» 
trolyte (Refs 6,7). There are 1 figure and 7 references, 
3 of which are Soviet, 


September 8, 1959, by A. No Frumkin, Academician 


September 8, 1959 va 
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AUTHORS: Yefimov, Yee A. and Yerusalinchik I. Go 
elState of Anodically Polarized 


Sean 
Investigation of the Surfac 
Cermanium in Alkaline Solutions 


TITLE: 


Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 6, 


PERIODICAL: 
pp. 1387-1389 

TEXT: The authors studied the state of anodically polarized germanium 
py recording the curve of charges To exclude semiconductor effects, they 
uged degenerate polycrystalline germanium. The experiments were made in 
0.1 N KOH at 20 C, The germanium electrode was anodiocally polarized at 
various ourrent densities for a certain period, Then, the curve of charge 


was recorded at a current density of 10° a/om@ by means of an 3HO-1 
the curves of charge after anodic polari- 


(ENO-1) oscilloscope. Fig.1 shows 

gation at the potentials -0.350 V and -0.330 Vy and a duration of 10. 20; 
60, and 120 sec. In all cases, the authors observed, at about 0.75 Y; 

a retardation of the potential increase which is due to the oxygen dis- 
charge on the germanium surface. In anodic polarization p= -O035 Vs 

the amount of electricity needed ig about 4.501074 coulonb/cm?, and does 
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not depend on the time of polarization. The potential of about 1.4 v cor- 
responds to the potential of ay alae separation on a pure germanium sur- 

feel face in 0.1 N KOH at I # 1073 a/om The amount of chemically adsorbed 

ee oxygen depends on the potential of anodic polarization. It is completely 

aa eliminated by cathodic polarization at ya -0.35 v. With an increase in 
the potential to -0.330 v, a horizontal step appears in the curve of charg 
at Ye -0.75 v. The total amount of electricity needed to remove the oxygen-- 
rises by one order of magnitude, and now depends on the duration of the 
preceding anodic polarization (1073 coulomb/cm2 at t= 10 sac, 


7°107> coulomb/em- at t = 120 seo). The observed step makes the authors 
conclude that with anode potentials higher than -0.35 v, part of the elec. 
trochemically adsorbed oxygen is bound more closely to the surface. A 
monomolecular GeO layer ie formed. Fig. 2 shows that the retardation at 

9 = -0.75 v can only be observed at anodic potentials below ¥ = -0.180 v. 
At higher potentials or after longer polarization, the horizontal step 
disappears. Fig. 3 shows the curve of charge at anodic polarization with 


I = 2.5°107° a/on® (9 = -0.03 v). After longer duration of polarization, 
the potential of the electrode rises to +0.6 v due to slow diffusion 
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of OH” ions to the electrode Surface, and a new retardation appears on 
the curve of charge at Y os -~0.25 v. The 8xperimental data show that the 
total amount of 0 adsorbed to Ge may attain more than 10 monomolecular 
layers. In the case of anodic dissolution, an oxide layer forms which is 
cathodically reduced at Y = -0.75 , There are 3 figures and 3.non-Soviet 
references, 
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YEFIMOV, YeeA.; YERUSALIMCHIK, 1.6, (Moscow) 
Anodic dissolution of silicon in hydrofluoric acid, Zhur. fiz. 
khim, 35 no.2:384-388 F '6l. (MIRA 16:7) 


(Silicon) (Hydrofluoric acid) 
(Electrochemistry) 


He csi | 
iim 


Heat een aD La LL 
i theta atid ini his Bute aia Pai itil retire Meee ntece teers 
“t] 
IE ca 


Tien 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962910017-5" 


y UL00 
AUTHORS: 


TITLE: 


PERIODICAL: 


TEXT; The 


APPROVED FOR RELEASE: 03/15/2001 


Ia 


ie Rh Se etn CIA-RDP86-00513R001962910017-5 
il oe te TE ed TAsc4 Wt a 


ETT EERIE EI 
ir EERE 


§/076 61 /035/003/006/523 
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Yefimov, Ye. A. and Yerusalimchik, I. G. 


RG ee 


Anodic dissolution of germanium in the presence of reducing 
agents 


at a, 


Zhurnal fizicheskoy khimdi, ve 35, n0+ 3, 1961, 543-547 


authors studied the mechanism of anodic dissolution gf thin 


gernmaniua electrodes on addition of reducing agents auch as C,0 or I~. The 


alectrode 


used was a germanium lamina with a resistivity of 20 Qom and a 


diffusion length of 1 mm. The germanium lamina was 200 p thick. On one 

side of the germanium lamina, a pen electron tranaition was produced by al- 
loying with indium. The potential of this germanium glectrode with respect 

to a saturated calomel electrode was determined for various current densi- 

ties at 20°C. All polarization curves obtained in the presence of reducing nA 
agents showed 4 distinct limiting current with potentials more positive than 
0.5 v. The authors discussed the mechanism of accelerated germanium dissolw 
tion on addition of a reducing agent. Experimental data showed an additioral 
supply of holes from the lower semiconductor layers to its surface in the 
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9/076/61 /035/063/006/023 
Anodio dissolution ... B121/B203 
presence of reducing agents. Flectrons are injected in germanium during a 
the oxidation of reducing agents. This produces an electric field permit- 


ting the supply of holes from the interior of the semiconductor to the sur- 
face. This accelerates anodio dissolution. The ingraauo in the saturation 
ourrent is higher on addition of I~ ions than of c,04" tons to the solution. 


This circumstance is due to partial reversibility of the reduction of 
i molecular iodine according to Gerisher and Beck's mechanism (Ref. 3: J. 
ve Phys. Chem. (No Fe)y 135 389s 1957). There are 3 figures and 4 references: 
“oe 2 Soviet-bloc and 2 non-Soviet-bloc. The two references to English-language 
publications read as follows: Gerisher, Beck, J. Phys. Chem. (N. F.), 13, 
389, 19573 Shockley, Bell, System Tech. J., 28, 435, 1949. 
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B 107 /B110 
AUTHORS : Yefimov, Ye. A., and Yerusalimchik, 1, J. (Moscow) 
TITLE: Study of the gurface condition of unodically polarized 


germanium in acid solutions 
PERIODICAL: Zhurnal fizicheskoy khimii, v- 36, no. 1, 1962, 98 - 102 


TEXT: The surface condition of a germanium anode has been studied at a 
imenbvaendityof 10 to 107! a/em® in 0.1 N H,SO, at 20°c. All the 


experiments were made with polycrystalline, non-semiconductive, degenerate 
germanium with an impurity concentration of nearly 0.01%. Preliminary 
tests have shown that germanium of this type behaves in anodic dissolution 
like p-type germanium. The charge curves were measured with an JHO-1 
(ENO-1) oscilloscope. ‘The germanium electrode was anodically polarized 

at different current densities for some time, whereupon the ¢ -Q curve was 


recorded at a cathode current density of 107? a/om. The germanium _ 
electrode was etched in (P-4 (sR-4) before each experiment. In addition, 
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its resistance and capacitance were determined between 60 and 5000 cus, 

It has been found that an electrochemically adsorbed layer of oxygen is 
formed on the germanium surface ata potential less than 0.38 v. The 
Jayer has a thickness of about 2 - 13 oxygen atoms, which is indecendent 
of the potential and of the time of polarization. A monomolecular layer 5° 
a defined compound of one germanium atom per oxygen atom sturta formicez 
above 0.38 v. This monomolecular layer exhibits a hign resistance and 

can be entirely dissolved cathodically. At 0.57 v and more, thick, 
macroscopically detectable layers of GeO, the thickness of which gross 
with the potential and with the duration of polarization, are formed on 
the germanium surface, The oxide is not completely dissolved by cuthoadis 
polarization. The potential required for the separation of oxygen on ut 
is higher than on pure germanium. There are 5 figures and 5 references: 

1 Soviet and 4 non-Soviet. The two references to English-language 
publications read as follows: D. Turner, J. Electrochen. Soc., 103, 252, 
1956; J. Law, P, Meigs, Semiconductor Surface Physics, N. Y., 1957, 9. 383. 
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Oxidation of germanium surface eee B101/3B110 
of the Ge electrode after etching for 15 sec were measured, and also the. / oe 
‘quantity of electricity (coulomb/cm*) required fer removal of the oxygen ai 
bound to the Ge surface after etching the sample for 5, 10, 15, 30 or 
60 sec. Results: (a) on the germanium surface, each of the etching agents 
a formed oxide films of a structure and composition apeacific to the etching 
8 agent; (b) the most homogeneous film is formed by the 440, etching agent 


no. 4; the charging curve of Ge treated with this etching agent shows a 

clearly horizontal course for Y = -0.3 vy (c) with the exception of the 

; etching agent no. 4, the specific effect of all etching agents is lost 

2. after 1-4 hrs exposure to air. The quantity of electricity necessary for 

ss reducing the oxide film was 4.3°107) after 1 br exposure to air; 5.0°1072 
after 2 hrs; and 5.8°4073 coulomb/em@ after 4 hrs, from which the formation 
of GeQo, which is reduced at ~&% -0.2 v, may be inferred, this being in 
good agreement with R. J. Archer (J. Blectrochen, 500+, 1045 619, 1957). 
There are 4 figures and 1 table. 
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Fig. 1: Charging curves of 

: Ge after 1 e 

ay etching agents seen in the bode BP the ates Nee ve ()s " 
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